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In 1934, Fisher and Yates [1] enumerated Latin squares of order six, 
giving 9408 as the number of reduced squares. (A Latin square is reduced 
when the first row and first column are in lexicographic order.) They 
arrived at that total as a by-product in the explicit construction of equiva- 
lence class representatives; there are, in fact, 12 "species" of 6 x 6 Latin 
squares. A species is a class of squares equivalent under arbitrary row, 
column, or label permutation ((n !)3 of them) or permutation of the three 
"dimensions," the rows, the columns, and the letters (3! of them--giving 
6(n !)3 transformations in all). 
In 1948, Sade [3] enumerated reduced 7 • 7 squares by a method 
which by-passes the construction of species representatives. (His total of 
16,942,080, however, did lead to the discovery of the 147th species [4], 
which had been overlooked by Norton [2].) Sade's method is to succes- 
sively calculate for k = 1, 2 ..... K, K ~< n, a (complete) set of reduced 
k x n Latin rectangles (the first column is not only lexicographic but 
contains the labels 1, 2 ..... k) inequivalent under row, column or label 
permutation, keeping track of the number of ways each rectangle could 
have been formed. The (k + 1)-row rectangles are formed by adding 
a row to each k-row rectangle in all possible ways, eliminating equivalent 
rectangles (actually the difficult part of the calculation) as they appear. 
It is not necessary, or efficient, to continue the process until k = n. 
When k = K (Sade used K = 4), one may sum the product of the 
number of ways in which a rectangle could have been formed (already 
known) and the number of ways the rectangle can be completed to 
a square (easily computed) over the inequivalent K-row rectangles, 
producing the number of reduced n x n squares. 
Using a computer adaptation of Sade's method, the author has enumer- 
ated 8 • 8 reduced Latin squares, /8, finding /8 = 535,281,401,856. 
* This work performed under the auspices of the United States Atomic Energy 
Commission. 
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As a program check (apart from recalculating/6 and l~), the computat ion 
was performed twice, with K = 4 and with K = 5. Calculation time 
(on the MANIAC II computer) was slightly over eight hours for each run. 
Further details, including a description of a general equivalence testing 
program will appear in the author's book [5]. 
The number of 8 • 8 squares (not necessarily reduced) is 8 !7! /8 .  
This cannot exceed 6(8 !) 8 times the number of species, so there are in 
excess of a quarter of a mil l ion species for n = 8. 
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